WREXSES

BhiE KE4 TOR BE

B 4 -



XaRMAFES. BGHRETLETRERET

sz = =2
5(7]. llef. J’?S‘ j( L I& TE'J'
Atmospheric Duct in Troposphere Environment

REM KEA E4k HE

4 & & KB &

=



" & &

SR RSB RREAR 2 RTERBE  AEAE B— FRe Bk h 35
HARBYITH IR ABEREENAH, SmAE T EASTE S
FGRFAPRGL, BT T RTE T T R RS2, KR
PP IVE S BRI v KRB TN S R A%, BRRSS
(B PLRE A RN BT KA B AR R,
T HRD G HOFIURRL: BT RSB AFRTE, S 1R
BB FEMEBFREAYLEE; JT MMS 5 WRF HU{ETGR
R, 2 TR T I R TR 7 ik T A R AR
P REBUE S, AT T RS SRR, FIRES T T
KRR A TR IS A0 £ A5 U B A o

ABEE R B AR T AR BFRAERSH S, thalft
FRSURMI A A AR LA RAS% .

B e E (CIP) 83

BRSNS /g, REE, F4atgmE. —bnl: RBlEEH
Ji#l, 2014

ISBN 978-7-03-042257-6

. @%f- 1. QF--@ik--@F- . Oz — KBS

e IV. @P421.31@TNO11.3
o [ i A R 34 CTP 3 % (2014) 28 245654 5
FriEsadE, £/ iERA R
FAEepl: kM / HEah BRPE

4 4 & K B R
bR AR LT 16 5
HEBURTD: 100717

http //www. sciencep. com

A4 AT ELR
Bl R AT SRS
*

2014 fE 11 A% — KR FF4<: 720X1000 1/16
2014 45 11 ASE—RER  ED3K: 16 HETL: 10
F4: 316000
Effr: 80.00 7T

(lon s E% i B 1) A, 3Rt ST )



F

RS R B A% R PR SR I E AL R 5, EEIAR R ARE B S A B
FRBETEEERBRUEOER. HREFETETL, RAREFMESNEES
6o (IR, fF AT AR 208, Xt R PR 45 5 Tk gl 7= A i B ok K
STAE WA E S RSN, B E B E Lk s R R A MR

XWER TP TR TE RS R RSAR, BN —E & FHEL
HLIBTE GBS A4, T LUSEBUEBALEE B AR AZ BE B0 %, § K& ifs 8
RAKEHERNRE R, B USERER e fnEe, HERNTRsEss
XAEEm . Hit, SRR SR EERNANE, SRR SRR
AL, FERRAEEREIRS R, KRB U AR 3 DR 8 A7 A0 T A 3 R 52
BEZHRE. R, BRI RSBESHTIFEE 22, GRS
FENERKEIRMSEIRHIT. KB FMMBAR G500 KB SRR S B A
Fo KA B FHRAR B A EAL SRR AL KA T AR 52 i S5 ) 2 F A
TR, TERT — S AT URR, (ER TR RSN E R R 2,
KAOREFZUA DRI, KRBT RREYE. e, BRY. G908, &
BRI L A RR, BT ER, X FR LSRR, ERAR
3 (VR AR R A S A TR TR AN 280 A4 D598 2 LA R K T4 . BRI
WANEEFEZGUE AR T2 E, EMRZ 2. WA 41K S AR R
&, EER, o EBBARYTFH R - &K ST RBEAER R
MCFFT, REBESTBFONATRITR T REREME. REMEFRTIE, JFR
BT BENRS. ZBRESHENIMIRICIRTR. & E1EE K HIBA 2 4R 5T
FRBIEERE TR, SMAA T HHE KRB E AR ESIS. KBS
R RREHLER . RS TR TR 7 VAR R S VLR e R I, Wi <02
FE P ARBC R K-S MBS | R 2 R RSB N #E AR TTE. KRS
X SEUE TR TT % KRB BB BB R N S AT T RgetEkiR, Wik
I BARGRISE A, AT AEEAR S SUSRHIT A A BRI B 1 2%

FRAE A 1A HH ROKs e X R B B K B BRI L 5 N R BB K 4R 3

FUBE A _
CUES

T E TR
2014 4E 8 A



Iilf

Hil

ANRAELGAE G A RUR A A bR 2 (PR BE o it Lk A S B st
RATER, WFIEARBRRIN. BEEE, KUEAXBHWTR. BHER. BA
& B, FEARC L BE . AT e BA BT A Tk BA I Z M= S M PREE
T2k HfE BAEETEAAAE . TTRAE . RBARIE T s fs RALIE I BT 5T,
TERN R AR R R E A R, S, Jrats Boi. KR, L Bk

ROFE AR, EERWEBCREIEER .. SRR, WG ERAR R
EPERE, Bh, AREASIE BRTL AR BRI AAF BB R A R AR, 5
BEEAA DGR E 2 AL, BN, TR, PRARR S RS

A A5 BT R B P AR 5 KSR v PR DR S I 7 B R W R A B R A

BT R VENRBIASEESRG, KRBT RN GE W ERRE K
mﬁﬁEW%&m Fofv ] LA S B e, Y5 AL B O B A R O SRR T S KU IR
¥, MR E RSB BB BB R A SN . KRBT — Rl
ﬁ%m L%, LR RRE R SRR EAER, A&

STEABEDIR, AR KRBT R AR B Z R K T f#,
ﬂﬁ BT BUREEERAL, HATEER. MBGEYEE RN
RERIA RS, B, JFFRRXSMESTRE STk, Sy A SSESEm R
GEBREVPAE RIS, RE A FRRIATRAE S, MRTHEEB. BB R
Gri L REFIS. Y BE ) A EEMME

KRBT G NRY RSG . Y. B RlEERSEAREEZ
TN, BT X A% AR, EAME R R T RO E K CITR T H4FE T
FHFIAAR T BENH IS SNHRR. REXN KB SRR DB, Itk 4
HERANE, FEHRKE S EEBEN RS, BRENEITRNIHE SIS
JS2FH (SRR 2, H B B B Z R HEANVRAME I TAE, B ATTH%R
BEN KR FRATREANH, H0 T ORISR R AAHE R . o g fe
B RFTERT 50 R —EHBU T HRLHE IR ETII, MR AT+ 1 s A ey
PEBEAT R SRR MRF, ERRHE SV C T REHFRRER. K. HROH
FOHES N TAE, AT 62 A AR BRI I HE A RS A SR N o A2 R
GUERKBEFEHRETR, A5 i B R BOR E B R R SRR =
LI R %, SHENIMATFRF R BRT SRR IR T 1E 8 MREA 2 R



ol e MRS

BIBFFURSR, A3 3 B8R T KRB SHN . KRE ST S R
B KRB EIEARET74E, HEAERNE S NE RS LR, R
BIMBTHEF RN FHIR R IAGR R E T ES# T TNHE, RNt
AT XHRE RSB SR NAE T ARSI ONAH. 31 SFANEE
WANK S B IR SN REARS; 3 2 EoTRERSIARER S, ApbEsE
WHEL SR EEM: 383 FNBRIEFOBMSER A, NSRBI AKESS
FERINE AR 577 8 4 ZEM R FRVEM R, 85 ENnE
KRB FEEBE SR T2 B 6 EX KRB FBEE . T B YL A& 3% 00 24
NABARRATNH: 87 ESRREFORRESNHBTHTESEMESR, EfRFEP
30 18] B A 40 3 [E T o) R vy i S 208 A Tl 2R 4 40 o [ el Y8 % R 9T BT 11 R o O A
KEFESBRNSNHRS, HixEs%.

A5 NGRS H R S ECERTR], BER TEE KE.OIM, WZIRZHSF. X
AEAT I € S8 . 1F 7 7 b B0y [ B A R BT SR RABE T X/ E g
HHEBEEFFAEHRPBERIAEREARL ., BEREFTK. REALBE. KHEE
BEMSNE TN KKK SR ENAKROE3R/F: R EALRE
FRBERES FATEREHEIRR . FER &b E b FRER AR EE KB4
9T 5 A B HARE A M. BRI R TR MER R R A4 AL Sk
TR RS FFESENNELT, MATRWERIIR G, EM&E T, mAES L.
FEfFa L. BERBRL. e L. SMEERT. SAML. HHEBEBL, KFE
ik, ARERE L, WAPREE L. ERR S, AR SEI = A S AR B EN R
TRERE L B S5EE R TERRME TREXRE#EE: AETFRERER
WARFEIE; PEBFEAFRLUAE L BXRESFEFRETRP O EZRTRA. B
+; EREEREIEREIRSHE: PEHRSREEEEWL; BFEXRRIEMZE 04
K. FEE®GT. 8PEHT. WEkmt; taNASSWAREELEL, BE
TREKFEFEHERL. FOEMMBER P NI S 2R B 5 i 72
LA Kivva Bi-t:. Ivanov #4%. Shalyapin f§1-%5. BRtEZK QARFIEEER LW H
(41175012) . FFEERIFEFE TN HE (41205024) F [E B AL ALK = KK ) 30k Bl
Bl AR A B AU ) S IR O S R . e, EARBRIRSEE L. 85,
A ) iR o AR B B - gk B R AT R KA LR AEE TAERARPRL SRS
HEETZPAEPAERF.

HFEEKEAR, BhsEh bk S A ez, FEEEMIRIE.

% #
20144E8 ATHS



SRR IR FIAERR 1B AT BB R

R troposphere

KRS atmospheric duct

R T CLERE) surface duct

FM BT (R surface-based duct

BRET evaporation duct

BZE D ES elevated duct

o prediction

bt forecast

W diagnosis

VAl assessment

T it X sea-land breeze

WA BE Sea Surface Temperature, SST
H-MERE Air-Sea Temperature Difference, ASTD
KRURE Atmospheric Boundary Layer, ABL
KUK EH N dynamics of atmospheric boundary layer
th REKRSN ¥ mesoscale atmospheric dynamics

BLJE - AT A LA R Monin-Obukhov similary theory

P-J R Paulus-Jeske model
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Tropical Ocean and Global Atmosphere Program, TOGA

U A R SE R

Coupled Ocean-Atmosphere Response Experiment, COARE

SRR RS- AR

The North-East Asian Regional-Global Ocean Observing System, NEAR-GOOS

b i A S i L B Array for Real-time Geostrophic Oceanography, ARGO
AR S T Numerical Weather Prediction, NWP

5 5 4Rh REEUSHM Mesoscale Model 5, MMS5

SRS TR Weather Research and Forecasting Model, WRF

B M T e R A Digital Terrain Elevation Data, DTED

T4k LT Radio Geometry Optical. RGO

ps iy bie Radio Physics Optical, RPO

b1 LUPIE Parabolic Equation, PE

Sy AR Split-Step Fourier Transform, SSFT

ot i 2 L kAR A R Troposphere Electromagnetic Parabolic Equation Routine, TEMPER
AL AR Advanced Propagation Model, APM
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Troposphere Refractive Effects Prediction System, TREPS
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Engineer's Refractive Effects Prediction System, EREPS

S R B R T AR S

Integrated Refractive Effects Prediction System, IREPS
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Tk o R Radar Cross Section, RCS

HL ¥ AT i Electronic Surveillance Measures, ESM

Bt R Universal Time Coordinated, UTC

[ b e (R B International Telecommunication Union, ITU

SR AL World Meteorological Organization, WMO

JERTEHELLILL North Atlantic Treaty Organization, NATO

EFERRTERR National Oceanic and Atmospheric Administration, NOAA
Ex@EBuL R National Imagery and Mapping Agency, NIMA

H 508 22 (B4R National Geospatial-intelligence Agency, NGA

B R Federal Aviation Administration, FAA

ZESZR Air Force Weather Agency, AFWA

BAAS&T Japan Meteorological Agency, JMA

BEPFHER Naval Postgraduate School, NPS

HFRE S D AE Defense Modeling and Simulation Office, DMSO
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i FE I TG Naval Environmental Prediction Research Facility, NEPRF
HIRRAEF R LR E Earth System Research Laboratory, ESRL
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BRI W P National Centers for Environmental Prediction, NCEP

EFR KSR AL National Center for Atmospheric Research, NCAR
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